The low pH stability of human coagulation factor XII (Hageman factor) is due to reversible conformational transitions.
Factor XII undergoes autoactivation when bound to negatively charged surfaces. To gain insight into the mechanism of factor XII autoactivation and stability at low pH, structural studies in the presence and absence of a soluble surface, dextran sulfate, at pH 5.3 and pH 8.3 were carried out. The circular dichroism data indicate that the secondary structure at pH 5.3 is only modestly different from that at pH 8.3. However, large changes in the secondary structure are found to occur when factor XII is exposed to pH 5.3 in the presence of surface. Changes in tertiary structure at low pH are also evident from the difference in tryptophan fluorescence and chemical reactivity of the histidine residues. Factor XII binds to the surface even at pH 5.3 though it is inactive at this pH. It is concluded that factor XII adopts a different conformation at pH 5.3 and causes it to interact differently with dextran sulfate. This results in an obstructed cleavage site that accounts for its stability at low pH.